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doi:10.1016/j.jds.2011.03.004Abstract Platelet-rich fibrin (PRF) is an immune and platelet concentrate that contains all
constituents of a blood sample favorable to healing and immunity on a single fibrin
membrane. However, limited information is currently available concerning the histologic
healing of extraction sockets using PRF. This report presents the clinical and histologic char-
acteristics of a patient who underwent a tooth extraction which was filled with PRF. The
right mandibular second molar was removed from a 47-year-old male patient, and the
socket was filled with PRF as the sole grafting material in preparation for placing an implant
after wound healing. The extraction site was reentered surgically for implant placement. A
cylindrical sample core of the newly formed tissue was collected from the socket for histo-
logical evaluation. During clinical healing, neither infectious episodes nor untoward clinical
symptoms were seen. At the time of implant insertion, the socket was completely filled by
a hard material, which on probing exhibited the consistency of bone. A histological exani-
mation of the core taken from the socket revealed new bone formation. There was also
no evidence of inflammatory infiltrates. The clinical and histological findings suggest that
filling a fresh extraction socket with PRF provides a viable therapeutic alternative for
implant site preparation.
Copyright ª 2011, Association for Dental Sciences of the Republic of China. Published by
Elsevier Taiwan LLC. All rights reserved.t of Dentistry, Chung Shan
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iation for Dental Sciences of the ReIntroduction
Healing of extraction sockets involves resorption and
remodeling of the alveolar crest.1 The repair process may
result in marked changes in the height and width of thepublic of China. Published by Elsevier Taiwan LLC. All rights reserved.
Figure 1 The circle indicates distal bone loss and a radiolu-
cent shadow over the furcation area and the apex of the right
mandibular 2nd molar (tooth 47) as examined by panoramic
radiography.
Extraction socket with PRF 117alveolar ridge.2 An average of 0.7e1.5 mm of vertical bone
resorption3,4 and 4.0e4.5 mm of horizontal bone respor-
tion3,5 were reported following extraction procedures. Most
of the dimensional alterations take place in the first
3 months following tooth extraction.6,7 Alveolar ridge
resorption and remodeling may affect implant placement.8
Preservation of the residual alveolar socket at the time of
tooth extraction was evaluated in many studies in an
attempt to improve areas intended for future implant
placement.
Platelet-rich fibrin (PRF), described by Choukroun et al.,9
is a second-generation platelet concentrate which consist of
fibrin membranes enriched with platelets and growth factors
that originate from anticoagulant-free blood harvest.10,11
PRF looks like a fibrin network and leads to more-efficient
cell migration, proliferation, and thus angiogenesis. PRF was
initially used in implant surgery to improve bone healing.9
However, little information is available on clinical and
histologic evaluations of extraction sockets with PRF. In this
report, we present the clinical and histological characteris-
tics of a patient who received a tooth extraction, and then
the socket was filled with PRF as the sole grafting material in
preparation to place an implant.Figure 2 (A) The fibrin clot was easily separated from the lower
clot was gently pressed between 2 layers of sterile dry gauze to foCase report
A 47-year-old male was referred to the Department of
Periodontics, Chung Shan Medical University Hospital with
the complaint of a toothache of the right mandibular
second molar (tooth 47). He was in good health and had
taken no long-term anti-inflammatory medication or anti-
biotics. A panoramic film examination revealed distal bone
loss and a radiolucent shadow over the furcation area and
apex (Fig. 1). This tooth was diagnosed as a combined
perio-endo lesion. The tooth was slated to be removed, and
PRF was used to fill in the socket in preparation to place an
implant after wound healing.
After approval by the Hospital Review Board, blood
samples were treated according to the PRF protocol with
a PC-02 table centrifuge and collection kits provided by
Process (Nice, France).9e11 Briefly, samples were taken
from the patient without an anticoagulant in 10-ml glass-
coated plastic tubes (Becton Dickinson Vacutainer, Franklin
Lakes, NJ, USA) and immediately centrifuged at 3000 rpm
for 12 min. A fibrin clot formed in the middle part of the
tube, whereas the upper part contained acellular plasma,
and the bottom part contained red corpuscles. The fibrin
clot was easily separated from the lower part of the
centrifuged blood (Fig. 2A). The PRF clot was gently
pressed into a membrane with sterile dry gauze (Fig. 2B).
PRF was placed into the socket as graft material, and the
outer surface was covered by a membrane.
Under inferior alveolar nerve block anesthesia, a sulcus
incision was made, full-thickness flaps were reflected, and
then tooth 47 was extracted with forceps and curetted for
apical granulation tissues (Fig. 3A and B). The extraction
socket was filled with PRF. PRF was packed in layers until
the extraction socket was completely filled to the gingival
margin (Fig. 3C and D). A suture of black silk was used to
secure the PRF in the socket during the early healing
process (Fig. 3D). No surgical dressing material was used.
Postoperatively, the patient was prescribed systemic anti-
biotics (250 mg cephalosporin, q.i.d. for 3 days), non-
steroidal anti-inflammatory drugs (25 mg, cataflam, q.i.d.
for 3 days), and 0.12% chlorhexidine rinse (twice a day forpart of the centrifuged blood. (B) The platelet-rich fibrin (PRF)
rm a membrane.
Figure 3 (A) Clinical photograph of the tooth 47 extraction socket. (B) The calculus and apical granulation tissues on the tooth 47
root surface. (C) Platelet-rich fibrin (PRF) as graft material used to fill the tooth 47 extraction socket. (D) PRF as a membrane
covering the tooth 47 extraction socket which was sutured with black silk.
118 J.-H. Zhao et al.2 weeks). Sutures were removed after 7 days. The healing
process was monitored for 7 days after the surgery
(Fig. 4A), then at 21 days and each month therefore until
implant placement. During clinical healing, neither infec-
tious episodes nor untoward clinical symptoms were noted.
Complete epithelial closure of the PRF was achieved after
21 days (Fig. 4B).
After 3 months, the extraction site was surgically reen-
tered for implant placement (Fig. 4C). At the time of
implant insertion, the socket was completely filled by
a hard material, which exhibited the consistency of bone on
probing (Fig. 4D). An image with bone-like density was
found within the extraction socket by panoramic radiog-
raphy (Fig. 5). An almost completely preserved alveolar
volume was measured by a periodontal probe (Fig. 6A). An
osteotomy for implant insertion was performed in an axial
apicocoronal direction using a trephine bur. A cylindrical
sample core of newly formed tissue was collected from the
socket. The trephined core was immediately placed in
formalin before being sent to the Department of Pathology,
Chung Shan Medical University Hospital for histologic pro-
cessing. Site preparation was completed, and the implant
was inserted (Fig. 6B) and documented by panoramic
radiography (Fig. 6C). For hematoxylin and eosin (H&E)-stained sections, tissue specimens were fixed with 10%
buffered formalin overnight, dehydrated in an ascending
graded alcohol series, embedded in paraffin, and examined
by light microscopy.12e14
At low-power magnification, the histological exanimation
of the trephined core taken from the healed socket revealed
new bone formation and fibrovascular stromal tissue
(Fig. 7A). Higher magnification on the right-hand top of the
samesection is shown inFig. 7B.Therewasnoevidenceof any
inflammatory infiltrate. Fibrous tissues and blood vessels
werealso found in the trephined core.Osteocyteswere found
to be regularly dispersed in the newly formed bone tissue.
Osteoblasts were evident on the bone surface (Fig. 7C).Discussion
PRF is an immune and platelet concentrate collected on
a single fibrin membrane that contains all the constituents
of a blood sample favorable to healing and immunity.9,10
PRF can be considered a natural fibrin-based biomaterial
favorable to the development of microvascularization and
able to guide cell migration into a wound. Such a membrane
can accelerate wound healing. Furthermore, this matrix
Figure 4 (A) Clinical photograph of the tooth 47 extraction socket after 7 days before suture removal. (B) Clinical photograph of
the tooth 47 extraction socket after 21 days. Complete epithelial closure of the platelet-rich fibrin (PRF) was achieved. (C) Clinical
photograph of the tooth 47 extraction socket after 3 months. (D) At the time of implant insertion, the socket was completely filled
with a hard material, which on probing exhibited the consistency of bone.
Figure 5 The arrow indicates an image with bone-like
density within the tooth 47 extraction socket before implant
placement on panoramic radiography.
Extraction socket with PRF 119contains leukocytes and promotes their migration. Its usage
seems to be of high interest in cases of infected
wounds.11,15
Recently, Choukroun et al.15 reported a clinical example
of the filling of a tooth socket by PRF. Clinically, neo-
vascularization forms through the PRF clot, and an
epithelial covering develops. Finally, in spite of the infec-
tious and inflammatory [statement/potential? potential] of
such sockets, rapid healing of the wound is observed
without pain, dryness, or purulent complications.15 Similar
clinical results were found in this case report, in which
clinical healing occurred with neither infectious episodes
nor untoward clinical symptoms. Taken together, the use of
PRF for grafting may improve the clinical healing of a fresh
extraction socket.
The reason why PRF can improve extraction socket
healing can be explained as follows. Many growth factors
Figure 6 (A) Clinical photograph of the healed tooth 47 socket before implant placement. An almost completely preserved
alveolar volume was observed. (B) Clinical photograph after tooth 47 implant placement. (C) Panoramic image after tooth 47
implant placement.
120 J.-H. Zhao et al.such as platelet-derived growth factor and transforming
growth factor are released from PRF.10,11,16,17 Recent
studies demonstrated that the PRF membrane has a very
significant slow sustained release of key growth factors for at
least 716 and up to 28 days,17 which means that the
membrane stimulates its environment for a significant time
during remodeling. The properties of this natural fibrin
biomaterial thus offer great potential during wound healing.
A histological exanimation of the cores taken from the
socket revealed new bone formation, but no evidence of
inflammatory infiltrates. The mechanism responsible for
these phenomena by PRF can be explained as follows.
Recent studies showed that PRF can stimulate human
osteoblast proliferation18,19 and induce strong differentia-
tion of osteoblasts.19 It was clearly demonstrated that the
fibrin matrix leads directly to angiogenesis.15 Fibrin
provides natural support for immunity and reduces
inflammatory processes.11 PRF itself can be considered an
autologous biomaterial, and not merely improved fibrin
glue.From a histological perspective, bone trabeculae were
thick and bulky, and the fibrovascular stromal tissue in the
sample was also quite abundant. Similar results were found
by Mazor et al.,20 who reported that PRF acted as the sole
graft material for sinus floor augmentation in a case series.
The specific effect of this method in accelerating bone
healing rather than fibrosis is still unknown at this stage.
Because case reports and case series were performed
without a control group, the interpretation is only based on
observations of relevant cases. Parallel observations of
a contrasting socket without PRF as a control should be
performed in the future to specify the advantages of this
method in wound healing.
This case report demonstrates that PRF does not inter-
fere with the clinical healing process when applied to
a fresh extraction socket. In addition, it seemed to reduce
alveolar ridge resorption following tooth extraction and to
positively influence socket healing over a 3-month period.
Although this is just a case report, our findings may be
clinically relevant.
Figure 7 (A) Section of the trephined core showing newly formed bone and fibrovascular stromal tissue. (H&E staining, original
magnification 40) (B) Higher magnification on the right-hand top of the same section. There was no evidence of any inflammatory
infiltrate. Fibrous tissues and blood vessels were also found. (H&E staining, original magnification 100) (C) The yellow arrow
indicates osteoblasts, the blue arrow indicates osteocytes, the red arrow indicates blood vessels, and the black arrow indicates
fibrous tissues. (H&E staining, original magnification 400).
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